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Figure N-3.  Annual Precipitation at Auburn, Nebraska. 
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Figure N-4.  Growing Season (May-September) Precipitation at Auburn, Nebraska. 
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Figure N-5.  Annual Precipitation at Falls City, Nebraska. 
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Figure N-6.  Growing Season (May-September) Precipitation at Falls City, Nebraska. 

Growing Season (May-September) Precipitation

Falls City, Nebraska

0

10

20

30

40

50

60

70

1
9
4
9

1
9
5
1

1
9
5
3

1
9
5
5

1
9
5
7

1
9
5
9

1
9
6
1

1
9
6
3

1
9
6
5

1
9
6
7

1
9
6
9

1
9
7
1

1
9
7
3

1
9
7
5

1
9
7
7

1
9
7
9

1
9
8
1

1
9
8
3

1
9
8
5

1
9
8
7

1
9
8
9

1
9
9
1

1
9
9
3

1
9
9
5

1
9
9
7

1
9
9
9

2
0
0
1

2
0
0
3

Year

P
re

ci
p

it
a

ti
o

n
, 
in

ch
es

Source:  High Plains Climate Center 

N-14



Figure N-7.  Annual Precipitation at Nebraska City, Nebraska. 
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Figure N-8.  Growing Season (May-September) Precipitation at Nebraska City, Nebraska. 
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Figure N-9.  Annual Precipitation at Tecumseh, Nebraska. 
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Figure N-10.  Growing Season (May-September) Precipitation at Tecumseh, Nebraska. 
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Table N-1. – Aquifers in unconsolidated surficial deposits (modified from (modified from Condra and 

Reed, 1959; NNRD, 1995; Tanner and Steele, 1991) 

System 
Hydrogeologic

unit
Character and description 

Maximum 

thickness, 

in feet 

Hydrogeologic

characteristics

N-19

Shallow

aquifers

Shallow Holocene alluvium in valleys 

and discontinuous Pleistocene sand 

and gravel lenses in predominately 

fine-grained deposits. 

150

Generally are unconfined 

to semi-confined and 

might be hydraulically 

connected to surface-

water systems, other 

shallow aquifers or 

paleovalley alluvial 

aquifers.  Wells 

generally yield 50 to 

700 gal/min.  

Discontinuous sand and 

gravel lenses generally 

are confined to semi-

confined and may be 

hydraulically connected.

wells yield water at 10 to 

100 gal/min. 

Missouri

River Alluvial 

Aquifer

Predominately sand, gravel and silt 

deposits.  Deposits are located within 

the incised bedrock valley of the 

Missouri River. 

150

A major aquifer that 

generally is unconfined 

to semi-confined and 

hydraulically connected 

with the Missouri River.  

Wells generally yield 

300 to 700 gal/min, and 

locally yield as much as 

1,500 gal/min. 

Quaternary

Paleovalley

Alluvial

Aquifers

Predominately sand and gravel 

deposits within bedrock valleys.

Basic directional trend of 

paleovalleys seems to be west to east. 

<200

Major aquifers that are 

generally semi-confined 

to confined.    Might be 

hydraulically connected 

to local shallow aquifers 

and surface-water 

systems.  Wells yield 

500 to 1,000 gal/min and 

locally as much as 

1,500 gal/min. 



Table N-2. – Characteristics of bedrock aquifers (modified from Condra and Reed, 1959; NNRD, 1995; 

Tanner and Steele, 1991) 

System 
Hydrogeologic

unit
Character and description 

Maximum 

thickness, 

in feet 

Hydrogeologic

characteristics

N-20

Cretaceous 
Dakota

Sandstone

Predominately massive to 

cross-bedded friable 

sandstone with interbedded 

clayey to slightly sandy 

shales.  Sandstone may 

contain ironstone or 

spherulitic siderite 

concretions, chert pebbles.

Sandstones and shales may 

be micaceous. 

<100

Generally an unconfined 

or semi-confined 

aquifer.  Wells can yield 

50 to 750 gallons 

gal/min.  Might be 

hydraulically connected 

to saturated sand and 

gravels in overlying 

unconsolidated deposits. 

Aquifer

In

Chase

Group

Predominately gray clayey 

shale with interbedded to 

massive limestones.  

Limestones may be geodal, 

fossiliferous, or very cherty.  

Some shales are massive. 

Lower third of unit has 

scattered beds of shale-

sandstones, mudstone-shales 

and limestone-sandstones. 

170

Generally an unconfined 

or semi-confined 

aquifer.  Wells can yield 

20 to 50 gal/min in areas 

where secondary 

porosity has developed 

in fractured limestones.  

Might be hydraulically 

connected to saturated 

sand and gravel.  In 

overlying

unconsolidated deposits. 

Aquifer in 

Council Grove 

Group

Predominately clayey shales 

with interbedded, massive, 

blocky, clayey limestones.  

Some limestones may be 

fossiliferous.  Shales may be 

laminated, micaceous, 

sandy, calcareous, blocky or 

contain fine gypsum.   320

Generally an unconfined 

or semi-confined 

aquifer.  Wells can yield 

20 to 50 gal/min in areas 

where secondary 

porosity has developed 

in fractured limestones.  

May be a confining 

layer to local underlying 

sand-stones and be 

hydraulically connected 

to saturated sand and 

gravel in overlying 

unconsolidated deposits. 

Permian 

Aquifer in 

Admire 

Predominately shale with 

interbedded, porous, clayey 

130 Generally a semi-

confined or confined 



Table N-2. – Characteristics of bedrock aquifers--Continued 

System 
Hydrogeologic

unit
Character and description 

Maximum 

thickness, 

in feet 

Hydrogeologic

characteristics

N-21

Group limestone and shale.  Top 

45 ft. of shale contains 12- to 

18-foot bed of fine-grained 

sandstone.  Basal sandstones 

0 to 50 feet thick occur 

locally.

180 with 

local

basal

sandstones

aquifer.  Wells 

developed in fractured 

development zones in 

the limestone can yield 

20 to 50 gal/min as a 

result of secondary 

porosity.  Local basal 

sandstone might slightly 

increase yield.  Might be 

hydraulically connected 

to saturated sand and 

gravels in overlying 

unconsolidated deposits. 

Aquifer in 

Wabaunsee

Group

Predominately clayey shale 

with some beds of limestone.  

Limestone may contain 

lenses or thin interbedded 

sandstones and coal beds.

Limestone and shale may be 

fossiliferous. 

400

Not a major aquifer.  

Some wells developed 

in the limestone 

generally yield 20 to 

50 gal/min as a result of 

the secondary porosity 

from fracturing.  Some 

of the interbedded 

sandstones might be 

hydraulically connected. 

Pennsylvanian

Aquifer in 

Shawnee

Group

Predominately interbedded 

to massive limestones with 

clayey shales.  Limestones 

and shales may be highly 

fossiliferous. 

175

Not a major aquifer.  

Because of secondary 

fracturing, some wells 

can be completed in the 

limestone sequences.  

Generally wells yield 20 

to 50 gal/min. 
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Figure N-20.

High capacity well infomation is from the DNR Registered Ground

Water Well Database, as of October 1, 2005 and includes depletive

wells with registered pumping rates equal to or greater than 50 gpm.
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Base map produced by Josh Lear, February 4, 2005

Base map approved February 4, 2005

Ground water level changes added by Shuhai Zheng, October 13, 2005

Ground water level changes information provided by the UNL Conservation

and Survey Division: http://csd.unl.edu/general/gis-datasets.asp.
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Johnson County, Nebraska 

Hydrologic Unit Code 10240006 

Latitude 40°27'24", Longitude 96°07'26" NAD27 

Land-surface elevation 1,130.00 feet above sea level NGVD29

This well is completed in the QUATERNARY SAND AND 

GRAVEL DEPOSITS (112SDGV) local aquifer.  

Figure N-25  (T 06N R 11E Section 25) 
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Otoe County, Nebraska 

Hydrologic Unit Code 10240006 

Latitude 40°32'24", Longitude 96°04'49" NAD27 

Land-surface elevation 1,029.00 feet above sea level NGVD29 

The depth of the well is 76.0 feet below land surface.  This well is 

completed in the QUATERNARY SAND DEPOSITS (112SDGV) 

local aquifer.

Figure N-26  (T 07N R 12E Section 28) 
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Richardson County, Nebraska 

Hydrologic Unit Code 10240008 

Latitude 40°14'13", Longitude 95°50'40" NAD27 

Land-surface elevation 1,046.00 feet above sea level NGVD29

This well is completed in the QUATERNARY SAND AND 

GRAVEL DEPOSITS (112SDGV) local aquifer.  

Figure N-27  (T 03N R 14E Section 09) 
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Figure N-28.  Annual Flows, Weeping Water Creek at Union. 
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Figure N-29.  Annual Flows, Little Nemaha River at Auburn. 
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Data from: US Geological Survey and NE Department of Natural Resources 
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Figure N-30.  Annual Flows, Big Nemaha River at Falls City. 
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Figure N-31.  Annual Flows, Missouri River at Rulo. 
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Figure N-36.   Historic High Capacity Well Development in the Nemaha River Basin. 

Source:  DNR Registered Ground Water Well Database 
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